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@ Diaper provided with an Improved Mas tic fi n in g. 

@ This diaper comprises at the level of each of its transverse and outer edges of each strip communicate respectively with 

edges, a strip (6)7) of open cell foam material extending trans- the Inner space of the napidn and with the outside of the latter 

versely with respect to the diaper and fixed between the sup- to permit this inner space to communicate thus with the outer 

port and upper sheets of the latter. These elestic strips (6)7) space through the thickness of the strips so as to permit tfie 

are designed to come imo elastic contact with the body of e internal ventilation of the napkin, 
uaer at the level of the letter's waisL The longitudinal inner 
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DIAPER PROVIDED WITH AH IMPROVED ELASTIC FITTING 

The present invention relates to diapers (or 
napkins) » particularly discardable diapers* comprising a 
5 flexible and Impermeable support sheet, a flexible and 
permeable upper sheet Joined to the support sheet over 
at least a portion of the periphery of the diaper, A pad 
of absorbent material is placed between the upper sheet 
and the support sheet and elastic means positioned over 
10 at least a portion of t|ie periphery of the diaper de- 
signed to be applied elastlcally onto the body of a user 
of this diaper. 



Numerous diapers are now found provided with 
15 elastic members at the level of the crotch designed to 
form a barrier around the thighs of the user of the dia- 
per. Such diapers have different shapes; thus, they may 
be rectangular with longitudinal edges* as the case may 
require, folded back to reduce the width at the crotch 
20 or have a cut-out at the level of this crotch In order 

to reduce the width of the diaper and thus to constitute 
a so-called anatomical shape. 

These diapers provided with elastic elements 
at the crotch are generally well adapted to the body of 
25 ^he user and do not show leakages around the thighs at 
least when they are not saturated with liquid or poorly 
positioned. 
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However, leakages frequently occur around the 
waists of babies according to the position of the latter. 
Such leakages are associated with the ©crphology of the 
baby» who does not have a muscular abdominal belt. In 
spite of all the precautions which can be taken on the 
placing in position of the napkin, the latter, which is 
capable of being distorted at the level of the waist, be- 
gins, after a certain number of changes in position of 
the baby, to gape at the level of the waist of the latter 
which thus results in risk of leakages in the following 



cases : 



-Direct leakages especially in reclining po- 
sition. The flow rate of the urination, generally being 
very much greater at the level at which the urine flows 
through the permeable upper sheet, the urinary liquid 
escapes at the spot where the complete change is not 
tight. This type of leakage can also occur on occasional 
pressure exerted on the absorbent material of the pad 
when the latter is close to saturation; 

-Direct leakages by directional orientation 
of the urination stream towards the placi at the waist 
of the infant where the diaper has a tendency to gape, 
which is the case with boys; 

-Leakage by capillary pumping when an under- 
garment of hydrophilic material slips between the skin 
and the diaper which gapes at the level cf the waist. 

To avoid such leakages and to apply the cor- 
responding portion of the diaper better to the waist of 
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the user, certain diapers have been provided with elas- 
tic nenbers in the form of strips, tapes or threads fixed 
to at least a part of the width of the diaper and at the 
border of the latter between the support sheet and the 
5 top sheet. Such diapers are described in patents 
FR-A-82 04 390 and 8A 08 289. 

However, these Improvements associated with 
a more hermetic application of the diaper to the user do 
not make any contribution to provide means Intended to 
10 place the inner space of the diaper in conaunicatlon with 
the outside and in this manner to permit the paesage of 
gaseous fluids and, thus, to ventilate the inside of the 
diaper to contribute to the comfort of the user. 

In the prior art there are found diapers 
15 which, to arrange means of communication of their inner 
space with the outside when the diaper is worn, provide 
perforations or microperforatlons formed on the support 
sheet which norrally is completely Impermeable. It ap- 
pears, however, that in the case of microperforatlons, 
20 the flow rate of gaseous fluid that the diaper can ex- 
change with the outside is relatively low. In the case 
of perforations, the fluid tightness of the diaper with 
respect to liquid leakages is compromised, the perme- 
ability of the support sheet being too degraded. 

25 

It is an object of the invention to overcome 
the various aforesaid drawbacks by providing a diaper 
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which permits good elastic application around the waist 
of the user whilst providing effective neans for placing 
the inner volume of the diaper in communication with the 
outside whilst preventing liquid leakages. 

5 To this end» according to the invention* there 

is provided a diaper of the aforesaid type characterized 
in that the elastic means comprise at least one strip of 
elastic open foam material arranged between the support 
sheet and the top sheet so that the inner space of the 

10 diaper communicates with the outside of the latter through 
the thickness of each of the said strips. 

According to other features of the Invention: 
*Each strip extends along its width over at 
least a portion of the interval comprised between an edge 

15 of the pad and the neighboring edge of the diaper and 

each strip Is fixed on one surface to the support sheet 
and»on the opposite surfacet to the top sheet to join 
these sheets together whilst leaving external and inter- 
nal longitudinal edges of each of these strips to communi- 

20 cate respectively with the outside of the diaper and the 
internal space of the latter. 

The outer edge of each strip and the neigh- 
boring* edges of the support and top sheets are contained 
almost inthe same plane* leaving the outer longitudinal 

25 edge of the strip visible. 

The diaper comprises preferably two strips* 
each extending transversely over at least a portion of 
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the length of the diaper In the neighborhood of a cor- 
reaponding tranaverae edge of the latter. 

The diaper conprlaea two atrlpa, each extend- 
ing longitudinally over at leaat a portion of the length 
of the diaper in the vicinity of a correaponding longi- 
tudinal edge of the latter. 

The foam material of each atrip is water- 
repellent. 

The foam material of each strip and the 
transverae aectlon of the latter are auch that the latter 
induces a considerable pressure drop in the flow of the 
liquid through the strip whilst being permeable to gaae- 
ous fluids. 

-The tranaverae aectlon of each strip is such 
that» In order to have a sufficient tractive or compressive 
force exerted on each atrip* the open cella are closed by 
traction or compreaaion in order to avoid any flow of 
fluid. 

The invention will be better understood on 
reading the description which follows of an ez:bodiment 
given purely by way of example and with reference to 
the drawings* in which: 

Fig. 1 is a plan view of the inner aurface 
of the diaper according to the invention; 

Fig. 2 la a view in aectlon along the line 
2-2 of Fig. 1; and. 
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Fig. 3 is a vlev in longitudinal section of 
a napkin in which are formed several diapers which extend 
longitudinally whilst being each joined through their 
transverse edges to the corresponding neighboring diapers. 

5 

The diaper illustrated in the figures is in- 
tended to be thrown away after use and has a profiled 
shape by arranging a portion of reduced width for posi- 
tioning at the level of the crotch of the user. This 

10 diaper comprises principally a flexible and Impermeable 
support sheet 1, for example, of polyethylene, a pad 2 
of absorbent material, for example, of deflbered wood 
pulp, of cellulose wadding or any other absorbent mater- 
ial, such as so-called super-absorbenc polymers, and a 

15 flexible and permeable top sheet, in particular permeable 
to urine, formed of, for example, a non-*woven cloth or 
of perforated plastic film. 

The absorbent pad 2 Is placed between the 
support sheet 1 and to^ sheet 3, the latter being joined 

>0 together over the whole of their periphery, for example, 
by gluing or heat-sealing, to thus enclose the pad within 
an internal space of the diaper bounded between the 
sheets. 

In addition, to ensure the positioning of the 
>5 diaper on the user, a fastening system is provided at one 
end of each longitudinal edge of the latter in the form 
of an adhesive tongue 5, each designed to cooperate with 
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the support sheet 1 on a corresponding side of the oppo- 
site end of the diaper on Its placing In position on the 
user. 

The diaper comprises In addition a first elas- 
tic system formed by two elastic strips 6^ each arranged 
along an Intermedlste portion of a corresponding trans- 
verse edge of the diaper and a second elastic system 
formed from two elastic strips 7, each extending longi- 
tudinally along a corresponding longitudinal edge of the 
diaper at the level of the crotch* 

The strips 6, 7 of the first and second elas- 
tic systems are each fixed and tensloned between the sup- 
port sheet 1 and the top sheet 3, thus forming gathered 
sections visible in Fig* !• 

These strips 6, 7 extend along the width over 
the whole of the Interval comprised between the neighbor- 
ing edge of the absorbent pad 2 and the corresponding 
edge of the diaper itself. Thus, at the level of the 
peripheral portions of the diaper where these strips 7 
extend, the upper and support sheets are joined together 
through strips which are each fixed » for example » by 
gluing or by thermo-weldlng, cn one of their surfaces to 
the support sheet 1 and» on their opposite surface, to 
the top sheet 3. This gluing of the strips to the sheets 
must be limited to the surfaces of these strips without 
extending into the thickness of the latter In order to 
avoid plugging the cells of the foam which must remain 
open* 
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The adhesion of the support sheet 1 and top 
sheet 3 to each strip 6 or 7 iDuat» preferably^ be such 
that no flow path can exist for a fluid between each of 

these sheets and the corresponding surface of the strips 
5 so as to avoid liquid leakages. 

It will be noted. In addition, in Figs. 2 and 
3, that the outer longitudinal edge of each strip 6 or 7 
and the neighboring edges of the top sheet 3 and support 
sheet 1 are contained within almost the same plane to 

10 leave thus visible the outer longitudinal edge of the 

strip, the inner longitudinal edge of the latter communi- 
cating between the sheets with the inner space of the 
diaper wherein the pad 2 extends. This arrangement is, 
in fact, obtained by cutting simultaneously the two 

*5 sheets and the strips at the time of fabrication of the 
diaper. It is seen by referring to Fig. 3 that each 
strip 6 comes from a corresponding strip 6a cut out lon- 
gitudinally approximately at Its middle to form two 
strips 6, each belonging to two distinct diapers. 

20 In Fig. 3, the diapers not yet detached from 

one another are assembled in one layer where they follow 
one another by being joined at their transverse edges, 
a strip 6a extending transversely between each of these 
unseparated diapers by being fixed between the support 

25 sheet 1 and top sheet 3 still in the form of continuous 
films. From this layered structure, the diapers are 
then detached successively from one another by transverse 
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cutting off along the lines C (Flg» 3) approxlnately at 

the middle of each strip 6a which has therefore a width 

substantially double that of each strip 6. The outer 

and inner longitudinal edges of the strip 6 or 7 communis 

5 cats respectively with the outside of the diaper and the 

inner space of the latter as will be demonstrated below 

in the rest of the description. 

In accordance with the invention^ each strip 

6» 7 is formed of an open cell foam elastic material^ for 

10 example* of polyester* of polyether (polyurethane) or any 
Other suitable nator*ial. 

By way of example, it is possible to use poly- 
urethane foam of density equal to about 34 kg/m • 

The role of these strips is not only to con- 

15 fer on the places of the diaper where they are placed, a 
certain elasticity intended to apply elastically and as 
hermetically as possiblot the diaper to the corresponding 
parts of the body of the user, but also to permit the 
placing in communication of the inner space of the diaper 

20 with the outside of the latter when the diaper is worn 

by the user, this communication taking place through the 
thickness of each strip through their open cells which 
permits advantageous ventilation of this inner space. 

The thickness of the strips 6. 7 may be com- 

25 prised between about 1 and 5mm» preferably between about 
2 and 3mm» the thickness of the strips 6 extending trans- 
versely, and preferably less than about 50mm» the width 
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of the strips 7 extending longitudinslly being less than 
about 35iDin and» preferably, equal to about 25inm» 

The elasticity of the foam strips 6 must be 
sufficient to cover the^ maximum variations in vaist size 

5 of the user (10cm for an infant of about 10 to 12kg). 
In addition, the thickness of the strips 6 or 7 must be 
sufficient to ensure good strength bur must not be too 
great so as to limit the force necessary for elongation 
of each of the strips in order to preserve thus. the com- 

10 fort of the user and to permit the closing of the open 
cells by longitudinal stretching or compression in the 
thickness on tension of the strip or compression of the 
latter in order to avoid forced leakages of liquid through 
the foam. 

15 The porosity of the foam material and the 

transverse section of the strips are such that the latter 
induce a high pressure drop vith respect to the flow of 
the liquid through each strip which remains permeable to 
gaseous fluids. This selective character of the perme- 

20 ability vith regard to gases rather than with regard to 
licpids is, in addition, increased by the hydrophobic 
nature of the foam material which thus counters the flow 
of aqueous liquids upon urination. 

Each strip thus ensures the fluid tightness of 

25 the application of the diaper to the body of the user 

whilst simultaneously permitting ventilation of the inner 
space of this diaper. 



11 



0219969 



In uee, this 41aper 1b placed on the user so 
that the Btrlpa 7 situated at the level of the crotch 
grip the thighs of this user and so that the strips 6 an 
applied to the waist of the latter. 
5 The longitudinal elasticity of the foam 

strips permits the waist of the infant to be gripped by 
soft contsct of the diaper around it in any position* 
eliminating direct leakages, a comfortable grip being 
also reproduced around the thighs. The elastic foam 

10 through its composition permits a notable elongation 
even for a width and thickness of the strip which are 
fairly large. under the action of a weaker force with 
respect to other conventionally used elastic materials. 

The thickness of the foam permits, moreover, 

15 a second elastic effect to be contributed by compression 
of the cells open in the direction of the thickness. 
This property Improves the comfort of the user whilst 
eliminating the risk of leakages by pressure on the ab- 
sorbent material, the cross-section of each strip being 

20 In fact such that, under the effect of a sufficient 
force of compression or of traction, the open cells 
are closed by compression or stretching of. the strip res- 
pectively. 

The elastic properties in extension and in 
25 compression of the strips thus permit an anti-leakage 
barrier to be obtained which is aa effective as that 
which it could be hoped to obtain by means of a compact 
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elastic naterlal whilst shoving hetter flexibility of 
application to the body of the user, which procures for 
the latter an important sensation of comfort. 

According to yet another advantage, the use 
5 of open cell foam for the elastic strips enables the ven- 
tilation of the inner space of the diaper whilst resist- 
ing passages of fluids. 

Although the example of a diaper previously 
described to Illustrate the invention comprises an elas- 
10 tic system Intended to grip the waist of the user and an 
elastic system intended to grip the thighs of the latter, 
it is dear that one or other of these elastic systems 
may be used independently of the other. 

However, the preferred embodiment of the in- 
15 vention recommends placing the open cell foam strips pre- 
viously described at the level of the transverse edges of 
the diaper to the extent that it is this spot, intended 
to be applied to the waist of the user, that the foam 
strips will play most effectively their role of means 
20 of communication of the inner space of the diaper with 

the outside. In fact, the open cells of the foam strips 
provided on the longitudinal edges of the diaper have» 
when the latter is worn by a user, a tendency to be teld 
closed when the crotch of the diaper is applied hermetl- 
25 cally around the thighs and the corresponding strips are 
then stretched. The thighs are only subjected to a 
slight variation in circumference as a function of the 
different positions of the user, the state of initial 
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tanslon of the foam strips provided tho level of the 
crotch 18 hence always more or less substantially pre- 
served and. for this reaaoBi the calls have less tendency 
to be kept open. 

5 On the other hand, when these foam strips 

are placed on the tranaverae edgea of the dleper. they 
become applied to the walat of the user and It Is well 
known that, at the level of the abdonen. the body varies 
notably in circumference as a function of the resplra- 

10 tory movements or abdominal muscular contractions. 

These variations In circumference permit* even If the 
diaper has been applied In a stretched manner around the 
waist, the corresponding foam strips to be substantially 
relaxed and thus permit at least periodically the opening 

15 of the cells if the latter are otherwise closed and favor 
the ventilation of the Inner space of the diaper. 

The diaper may be of any conventionally known 
general shape, other than those previously described, for 
example, rectancular. In the form of an H or with any 

20 other anatomical cutout. According to another modifica- 
tion, a space may be formed between one elastic strip 
and the neighboring edge of the abaorbent pad if the 
Inner longitudinal edge of the atrip can communicate 
with the Inner space of the diaper. According to another 

25 modification, tie outer edge of one elastic foam atrip 
may be stretched more at the Inside or more at the out- 
side of the neighboring edges of the top md aupport 
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sheets with respect to the diaper, the essential thing 
being that the outer longitudinal edge of this strip 
should comnunlcate with the outside of the diaper. 

It Is well understood that the invention is 
not Halted to use for hahles. but can also be used by 
a user of any age. for exanple, an Incontinent adult, the 
dimensions of the diaper being then adapted to the corpu- 
lence of the user. 
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OAIMS 

1. Diaper comprising a flexible (1) and im- 
permeable support sheet, a flexible and perneable top 
(3) Sheet joined to the support sheet over at least 
a portion of the periphery of the diaper, a pad of 
absorbent material arranged between the top sheet and 
the support sheet and elastic means (e, 7). posi- 
tioned over at least a portion of the periphery of 
the diaper, designed to be applied elastically to the 
body of a user of this diaper, wherein the elastic 
means comprise at le«st one strip (6. 7) of an elas- 
tic material of open cell foam, arranged between the 
support sheet and the top sheet so that the inner 
apace of the diaper communicates with the outside of 
the latter through the thickness of each of said 
strips. 

2. Ciaper according to clain 1, wherein 
each strip (e. 7; extends along it= width over at 
least a portion of the interval comprisec between one 
edge of the pad (2) and the neighbouring edge of the 
diaper and wherein each strip is fixed on one sur- 
face to the support sheet (1) and cn the opposite 
surface, to the top sheet (3) to connect these sheets 
together allowing the outer and inner longitudinal 
edges of each of these strips, to communicate respec- 
tively with the outside of the diaper and the 
inner space of the latter. 

3. Diaper according to claim 1 or 2, wherein 
the outer edge of each strip and tre neighbouring 
edges of the support and top sheets, are contained 
approximately in the sane plane, leaving visible the 
outer longitudinal edge of the strip. 
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4. Diaper according to claiia 3, wherein each 
strip extends along Its width over the whole the in- 
terval comprised between the neighbouring edge of 
the pad and the corresponding edge of the diaper. 

5. Diaper according to any one of the 
preceding claims, wherein the foam material of each 
strip is water-repellent. 

6. Diaper according to any one of the pre- 
ceding claims, wherein the foam material of each 
strip and the cross-section of the latter, are such 
that the strip imposes a pressure drop on the flow 
of a liquid through the strip whilst being permeable 
to gaseous fluids. 

7. Diaper according to any one of the 
preceding claiss. wherein the cross- section of each 
strip is such that for a sufficient traction or com- 
pressicr. force exerted on the strip. the open 
cells close so as to avoid any flow of fluid. 

8. Diaper according to any one of the 
preceding claims, wherein It comprises two strips (6) 
each extending transversely over at least a portion 
of the width of the diaper In the vicinity of 
a corresponding transverse edge of the latter. 

9. Diaper accordins tc any cne of the pre- 
ceding claims, comprising two strips each extending 
longitudinally over at least a portion of the length 
of the diaper In the vicinity of a corresponding lon- 
gitudinal edge of the latter. 
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